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DETAILED ACTION 
Election/Restrictions 

1 . Applicant's election without traverse of the invention of Group I, Claims 1-58, in 
the reply filed on 12 January 2006 is acknowledged. 

2. Claims 59-75 are withdrawn from further consideration pursuant to 37 CFR 

1 .142(b) as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on 12 January 2006. 

Information Disclosure Statement 

3. The U.S. Applications 09/271,656 and 09/683,148 listed on the Information 
Disclosure Statement submitted on 3 September 2002 have issued as U.S. Patents 
6,517,687 and 6,681 ,716 and are no longer pending. The Examiner has considered the 
U.S. Patents issued from these applications, and cited these patents for the record. 

4. U.S. Patent Application Publication 2004/0040833, listed on the Information 
Disclosure Statement submitted on 4 August 2005, is the pre-grant publication of the 
instant application. 

Drawings 

5. The drawings are objected to as failing to comply with 37 CFR 1 ,84(p)(4) 
because reference character "1 16" has been used to designate both the sensors of the 
first plasma source 102 and one of the sensors of the second plasma source 202 in 
Figure 1 . It appears that the reference character indicating the sensor of the second 
plasma source 202 should be corrected to "216". Corrected drawing sheets in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
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abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. Each drawing sheet submitted after the filing date of 
an application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1 .121 (d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

6. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
description: 222 (Paragraph 35 of the Specification). Corrected drawing sheets in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. Each drawing sheet submitted after the filing date of 
an application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1 .121 (d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

7. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: 120 and 220 in Figure 1. Corrected drawing sheets in compliance with 37 
CFR 1 .121(d), or amendment to the specification to add the reference character(s) in 
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the description in compliance with 37 CFR 1.121(b) are required in reply to the Office 
action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the 
sheet, even if only one figure is being amended. Each drawing sheet submitted after the 
filing date of an application must be labeled in the top margin as either "Replacement 
Sheet" or "New Sheet" pursuant to 37 CFR 1 .121 (d). If the changes are not accepted by 
the examiner, the applicant will be notified and informed of any required corrective 
action in the next Office action. The objection to the drawings will not be held in 
abeyance. 

8. The drawings are objected to because the reference character indicating the 
anode in the first plasma source 102 should be corrected to 108. Corrected drawing 
sheets in compliance with 37 CFR 1 .121(d) are required in reply to the Office action to 
avoid abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the 
appropriate figure must be removed from the replacement sheet, and where necessary, 
the remaining figures must be renumbered and appropriate changes made to the brief 
description of the several views of the drawings for consistency. Additional replacement 
sheets may be necessary to show the renumbering of the remaining figures. Each 
drawing sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If 
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the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 

Specification 

9. The disclosure is objected to because of the following informalities: There is no 
discussion of the relevance of Figure 5, other than in the "Brief Description of Drawings" 
(Paragraph 17). 

Appropriate correction is required. Applicant should take care to avoid the 
introduction of new matter that is not supported by the original disclosure in addressing 
this objection. 

Claim Rejections - 35 USC §112 

10. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

11. Claims 4 and 36 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Claims 4 and 36 each recite the limitation "said means for controlling said flow" in 
Line 1 . There is insufficient antecedent basis for this limitation in the claims. !t appears 
that Claim 4 was intended to refer to Claim 3, and Claim 36 was intended to refer to 
Claim 35. For the purposes of the following examination on the merits, Claims 4 and 36 
have been interpreted with these dependencies. However, appropriate correction is 
required. 
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Claim Rejections - 35 USC § 102 

12. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

13. Claims 17-23, 26, 27, and 29-32 are rejected under 35 U.S.C. 102(b) as being 
anticipated by U.S. Patent 4,780,591 to Bernecki et al. (hereafter Bernecki). 

In regards to Claim 17, Bernecki teaches a plasma source for generating a 
substantially controllable plasma, comprising: a plasma chamber (indicated at 28, 63) in 
which said plasma is generated; an anode 24D disposed at a first end of said plasma 
chamber, said first end having an exit port 53 through which said plasma exits said 
plasma chamber; an adjustable cathode 22 disposed in the plasma chamber, wherein 
the adjustable cathode is movable to establish a gap between the anode and the 
adjustable cathode (Column 5, Lines 41-59); a power source 23 coupled to the anode 
and adjustable cathode for providing a voltage across the anode and adjustable 
cathode (Column 3, Lines 62-68); a plasma gas inlet 72 for introducing a plasma gas 
from a plasma gas source into the plasma chamber at a plasma gas flow rate (Column 
5, Lines 21-30); and a sensor 148 for detecting and monitoring conditions within said 
plasma chamber. (Column 10, Lines 64-67) (Figure 1a) 

In regards to Claims 18-20, Bernecki teaches a pressure adjustment means 
coupled to the adjustable cathode 22 for moving the adjustable cathode, comprising a 
pressure plate 124 and pneumatic drive 108, as broadly recited in the claims. (Figure 
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1 b, attached with the Certificate of Correction dated 25 October 1 988; Column 6, Line 
49- Column 7, Line 14) 

In regards to Claim 21 , Bernecki teaches an alternate embodiment of the plasma 
source, which comprises all of the features recited in Claim 17 (see Figure 3a; Column 
7, Lines 41-45), in which a screw feed 430 is coupled to adjustable cathode 222 for 
moving the adjustable cathode. (Column 10, Lines 19-30; Figure 3b) 

In regards to Claims 22 and 23, adjustable cathode 222 may be considered a 
wire, as broadly recited in the claims, and screw feed 430, which is coupled at 
adjustable cathode 222 for moving it, may be considered a wire feed in that it feeds the 
cathode into the plasma chamber. 

In regards to Claim 26, Bernecki teaches that the sensor 148 is a voltage sensor 
disposed in an electrical circuit between the power source 23 and the cathode 22. 
(Column 10, Lines 64-66; Figure 1a) Bernecki also teaches a current sensor. (Column 
11, Lines 54-55) 

In regards to Claim 27, the power source is a DC power source. (Column 3, 
Lines 67-68) 

In regards to Claims 29 and 30, the plasma gas inlet from gas source 64 can 
comprise an independent mass flow controller. (Column 6, Lines 44-46) 

In regards to Claim 31, Bernecki teaches a control system 150 for moving the 
adjustable cathode 22, wherein the control system is coupled to the sensor 148, the 
power source 23, and the adjustable cathode 22, wherein the controller receives an 
input on the conditions in the plasma chamber and moves the adjustable cathode to 
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establish a predetermined gap between the anode 24D and the adjustable cathode 22 
based on the input. (Column 1 0, Line 62 - Column 1 1 , Line 66) 

In regards to Claim 32, the voltage across the anode 24D and adjustable cathode 
22 is adjustable by adjusting the position of the cathode. (Column 1 1 , lines 7-14) 

Claim Rejections - 35 USC § 103 

14. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

15. Claims 24, 25, and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bernecki in view of U.S. Patent 5,204,145 to Gasworth. 

In regards to Claims 24 and 25, Bernecki does not expressly teach a pressure 
sensor in fluid communication with the plasma chamber and comprising a transducer. 

Gasworth teaches a pressure sensor comprising a transducer 38 in fluid 
communication with a plasma chamber of a plasma source 1 via second chamber 2, 
(Figure 1) 

It would have been obvious to one of ordinary skill in the art to modify the 
apparatus taught by Bernecki to provide a pressure sensor comprising a transducer in 
fluid communication with the plasma chamber, as taught by Gasworth. The motivation 
for making such a modification, as taught by Gasworth (Column 5, Lines 3-10), would 
have been to allow the pressure of a second chamber into which the plasma from the 
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plasma source flows to be monitored and maintained (i.e. in response to the influx of 
plasma from the plasma source). 

In regards to Claim 28, Bernecki does not expressly teach that the power source 
provides up to 1 00 A of current at 50 V. 

Gasworth teaches a variable power source 28. (Column 4, Lines 36-38) 

It would have been obvious to one of ordinary skill in the art to modify the power 
source taught by Bernecki to be variable, as taught by Gasworth. The motivation for 
doing so, as would have been within the knowledge of one of ordinary skill in the art, 
would have been to increase the process range of the plasma source. 

The variable power source taught by the combination of Bernecki and Gasworth, 
combined with the adjustable cathode taught by Bernecki, would be structurally capable 
of providing up to 100 A of current at 50 V, based on the position of the adjustable 
cathode and the settings of the variable power source. It has been held that a claim 
containing a "recitation with respect to the manner in which a claimed apparatus is 
intended to be employed does not differentiate the claimed apparatus from a prior art 
apparatus" if the prior art apparatus teaches all the structural limitations of the claim. Ex 
parte Masham, 2 USPQ2d 1647 (Bd. Pat. App. & Inter. 1987) This rejection is based on 
the fact the apparatus structure taught above has the inherent structural capability of 
being used in the manner intended by the Applicant. When a rejection is based on 
inherency, a rejection under 35 U.S.C. 102 or U.S.C. 103 is appropriate. (See In re 
Fitzgerald 205 USPQ 594 or MPEP 21 12). 
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16. Claims 1-5, 8, 9, 11-14, 16, 33-42, 45, 46, 48-56, and 58 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Bernecki in view of U.S. Patent 6,267,074 
to Okamura. 

The teachings of Bernecki were discussed above. 

In regards to Claims 1, 2, 5, 14, 33, 34, and 56, Bernecki does not expressly 
teach a second pressure-controlled chamber in fluid communication with the plasma 
chamber through the exit port of the plasma chamber, such that the plasma flows from 
the plasma chamber into the second chamber through the exit port to plasma treat the 
surface of an article disposed in the second chamber, or providing at least two of the 
plasma sources. 

Okamura teaches that the plasma chambers 22 of a plurality of plasma sources 
are provided in fluid communication with a second, pressure-controlled chamber 13 
(Column 1 1 , Lines 28-33), such that plasma flows from the plasma chambers into the 
second chamber through the exit ports 14 of the plasma sources to plasma treat the 
surface of an article 1 disposed in the second chamber. (Figures 1 and 5) 

It would have been obvious to one of ordinary skill in the art to provide a plurality 
of the substantially controllable plasma sources taught by Bernecki such that the 
plasma chambers of the plasma sources are in fluid communication with a second, 
pressure-controlled chamber, the plasma flowing from the plasma chambers into the 
second chamber to plasma treat the surface of an article disposed in the second 
chamber, as taught by Okamura. The motivation for making such a modification, as 
taught by Okamura (Column 4, Line 42 - Column 6, Line 11), would have been that 
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such a system for processing an array of plasma sources can aid in producing a uniform 
plasma to process large-sized substrates. 

The system taught by the combination of Bernecki and Okamura would be 
structurally capable of producing expanding thermal plasmas from the plasma sources 
(the plasmas must necessarily expand into the second chamber, which would cause a 
thermal change to the plasmas); of maintaining the second chamber at a lower pressure 
than the pressure in the plasma chamber(s) (by the pressure control of the second 
chamber); and of adjusting the pressures in the plasma chambers of first and second 
plasma sources (by adjusting the flow rate of the plasma-generating gas into each of 
the plasma chambers). It has been held that a claim containing a "recitation with 
respect to the manner in which a claimed apparatus is intended to be employed does 
not differentiate the claimed apparatus from a prior art apparatus" if the prior art 
apparatus teaches all the structural limitations of the claim. Ex parte Masham, 2 
USPQ2d 1647 (Bd. Pat. App. & Inter. 1987) This rejection is based on the fact the 
apparatus structure taught above has the inherent structural capability of being used in 
the manner intended by the Applicant. When a rejection is based on inherency, a 
rejection under 35 U.S.C. 102 or U.S.C. 103 is appropriate. (See In re Fitzgerald 205 
USPQ 594 orMPEP2112). 

In regards to Claims 3, 4, 35, and 36, see the discussion of Claims 29 and 30 

above. 

In regards to Claims 8 and 45, see the discussion of Claim 26 above. 
In regards to Claims 9 and 46, see the discussion of Claim 27 above. 
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In regards to Claims 1 1-13 and 49-51 , Bernecki teaches that an exit port of the 
plasma source comprises an orifice 63 formed in anode 24D and a floating cascade 
plate 16 (electrically isolated from the anode). (Figure 1a; Column 4, Lines 50-60) The 
floating cascade plate 16 is a floating wall of the plasma chamber indicated at 28, 53, 63 
as broadly recited in the claims. (Figure 1a) 

In regards to Claims 16 and 58, the voltage across the cathode and anode in 
each of the plasma sources is individually adjustable by moving the cathode, as taught 
by Bernecki. Therefore, the voltage across the cathode and anode in the first plasma 
source would be structurally capable of being adjusted with respect to the voltage 
across the cathode and anode in the second plasma source. It has been held that a 
claim containing a "recitation with respect to the manner in which a claimed apparatus is 
intended to be employed does not differentiate the claimed apparatus from a prior art 
apparatus" if the prior art apparatus teaches all the structural limitations of the claim. Ex 
parte Masham, 2 USPQ2d 1647 (Bd. Pat. App. & Inter. 1987) This rejection is based on 
the fact the apparatus structure taught above has the inherent structural capability of 
being used in the manner intended by the Applicant. When a rejection is based on 
inherency, a rejection under 35 U.S.C. 102 or U.S.C. 103 is appropriate. (See In re 
Fitzgerald 205 USPQ 594 or MPEP 21 12).. 

In regards to Claims 37-42, see the discussion of Claims 18-23 above. 

In regards to Claim 48, see the discussion of Claim 31 above. 

In regards to Claims 52-55, the system taught by the combination of Bernecki 
and Okamura would be structurally capable of producing the recited pressures in the 
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plasma chamber (by adjusting the flow rate of the plasma-generating gas into each of 
the plasma chambers) and in the second chamber (by the pressure control of the 
second chamber). It has been held that a claim containing a "recitation with respect to 
the manner in which a claimed apparatus is intended to be employed does not 
differentiate the claimed apparatus from a prior art apparatus" if the prior art apparatus 
teaches all the structural limitations of the claim. Ex parte Masham, 2 USPQ2d 1647 
(Bd. Pat. App. & Inter. 1987) This rejection is based on the fact the apparatus structure 
taught above has the inherent structural capability of being used in the manner intended 
by the Applicant. When a rejection is based on inherency, a rejection under 35 U.S.C. 
102 or U.S.C. 103 is appropriate. (See In re Fitzgerald 205 USPQ 594 or MPEP 21 12). 
17. Claims 6, 7, 10, 15, 43, 44, 47, and 57 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Bernecki in view of Okamura as applied to claims 1, 9, 
14, 33, 46, and 56, and further in view of Gasworth. 

In regards to Claims 6, 7, 43, and 44, the combination of Bernecki and Okamura 
discussed above does not expressly teach a pressure sensor in fluid communication 
with the plasma chamber and comprising a transducer. 

Gasworth teaches a pressure sensor comprising a transducer 38 in fluid 
communication with a plasma chamber of a plasma source 1 via second chamber 2. 
(Figure 1) 

It would have been obvious to one of ordinary skill in the art to modify the 
apparatus taught by the combination of Bernecki and Okamura to provide a pressure 
sensor comprising a transducer in fluid communication with the plasma chamber, as 
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taught by Gasworth. The motivation for making such a modification, as taught by 
Gasworth (Column 5, Lines 3-10), would have been to allow the pressure of a second 
chamber into which the plasma from the plasma source flows to be monitored and 
maintained. 

In regards to Claims 10 and 47, the combination of Bernecki and Okamura does 
not expressly teach that the power source provides up to 100 A of current at 50 V. 
Gasworth teaches a variable power source 28. (Column 4, Lines 36-38) 
It would have been obvious to one of ordinary skill in the art to modify the power 
source taught by the combination of Bernecki and Okamura to be variable, as taught by 
Gasworth. The motivation for doing so, as would have been within the knowledge of 
one of ordinary skill in the art, would have been to increase the process range of the 
plasma source. 

The variable power source taught by the combination of Bernecki, Okamura, and 
Gasworth, combined with the adjustable cathode taught by Bernecki, would be 
structurally capable of providing up to 100 A of current at 50 V, based on the position of 
the adjustable cathode and the settings of the variable power source. It has been held 
that a claim containing a "recitation with respect to the manner in which a claimed 
apparatus is intended to be employed does not differentiate the claimed apparatus from 
a prior art apparatus" if the prior art apparatus teaches all the structural limitations of the 
claim. Ex parte Masham, 2 USPQ2d 1647 (Bd. Pat. App. & Inter. 1987) This rejection 
is based on the fact the apparatus structure taught above has the inherent structural 
capability of being used in the manner intended by the Applicant. When a rejection is 
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based on inherency, a rejection under 35 U.S.C. 102 or U.S.C. 103 is appropriate. (See 
In re Fitzgerald 205 USPQ 594 or MPEP 21 12). 

In regards to Claims 15 and 57, the combination of Bernecki and Okamura does 
not expressly teach at least one gas injector disposed in the second chamber proximate 
to the exit ports of each of the plasma sources to direct a gas into the plasma. 

Gasworth teaches a gas injector 32 disposed in a second chamber 2 proximate 
to the exit port of a plasma source 1 to direct a gas into the plasma. (Figure 1 ; Column 
4, Lines 60-63) 

It would have been obvious to one of ordinary skill in the art to modify the 
apparatus taught by the combination of Bernecki and Okamura to include at least one 
gas injector disposed in the second chamber proximate to the exit ports of each of the 
plasma sources to direct a gas into the plasma, as taught by Gasworth. The motivation 
for doing so, as taught by Gasworth (Column 6, Lines 23-65), would have been to add 
an additional reactant to the plasma to form a chemical vapor deposition product for 
coating the article to be processed (as recited in the claim). 

Conclusion 

1 8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Maureen G. Arancibia whose telephone number is (571 ) 
272-1219. The examiner can normally be reached on core hours of 10-5, Monday- 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on (571 ) 272-1435. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Parviz Hassanzadeh 
Supervisory Patent Examiner 
Art Unit 1763 
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Patent Examiner 
Art Unit 1763 



